INTRODUCTION
The superconducting YSr 2 Cu 3 O z ͑YSCO͒, analogous to the widely studied YBa 2 Cu 3 O 7Ϫ␦ ͑YBCO͒, can only be stabilized 1 under high pressure ͑7 kPa͒ at 1350°C. On the one hand, the solubility limit of Sr in YBa 2Ϫx Sr x Cu 3 O 7Ϫ ␦ is about 60% and T c decreases with increase of Sr content. [2] [3] [4] On the other hand, the partial substitution of Cu by d-block elements has proven to be an effective route for synthesizing such metastable YSCO phases under normal preparative conditions. [5] [6] [7] [8] [9] While the increase of Ln ͑ϭPr͒ concentration in Y 1Ϫx Ln x Ba 2 Cu 3 O 7Ϫ␦ suppresses the superconductivity, and at xϾ0.55 superconductivity vanishes, the other lanthanides have practically no influence on the superconductivity and the T c is highly insensitive. 10 This singular nature of Pr attracted a great deal of research and inspired a large amount of work in the Y 1Ϫx Pr x Ba 2 Cu 3 O 7Ϫ␦ ͑YPrBCO͒ system. [11] [12] [13] [14] Although a large number of articles have appeared on the YPrBCO system, only a few reports are available on the Y 1Ϫx Pr x Sr 2 Cu 3Ϫy M y O 7ϩ␦ series. [15] [16] [17] [18] [19] [20] In view of the importance and the interest on the understanding of the T c depression mechanism, in particular the detrimental effect of Pr on T c , we have undertaken the present study. Moreover, this is also an attempt to stabilize these metastable Sr-based 123 phases by Re, viz 3 , CuO, and ReO 3 . The powder mixture was well ground, calcined at 1000°C for 24 h followed by sintering at 1050°C for 5 h with a final annealing at 500°C in flowing oxygen for 24 h. Further details can be seen elsewhere. 21, 22 The samples were systematically characterised by powder x-ray diffraction ͑XRD; Cu K␣; JEOL JDX-8030͒ and energy-dispersive x-ray ͑EDX; Kevex-8000 microanalyzer͒ analysis. All the reflections were indexed on the basis of orthorhombic symmetry ͑P/mmm, Y-123 type͒, the tetragonal phases are indexed by P4/mmm, and the unit-cell parameters were derived using the leastsquares-fit method. The oxygen content in the samples was found to be у7.3 from our neutron-diffraction studies. 23 Superconducting measurements were made both by dc electrical resistivity ͑four probe͒ and ac magnetic susceptibility ͑Sumitomo superconducting properties measurement system͒ methods. A superconducting quantum interference device ͑SQUID͒ magnetometer ͑Quantum Design, Inc.͒ was used to get the dc magnetic susceptibility data in a field of 10 Oe. Table I summarizes the cell parameters, superconducting transition temperatures of various YPrSCO samples. X-ray photoelectron spectroscopy ͑XPS͒ data were recorded in VG Scientific ESCALAB Mark-II spectrometer using monochromatized Mg K␣ radiation ͑1253.6 eV͒ with a base pressure of Ͻ10 Ϫ9 mbar. The surface was cleaned in situ prior to the analysis by scrapping. The binding energy values are given relative to C (1s) core level at 284.5 eV.
RESULTS AND DISCUSSION
The powder XRD patterns of YPrSCO are presented in Fig. 1 . As can be seen from the figure, a single phase composition exists up to xϭ0.5 and beyond this impurities start to appear. More important, with xϾ0.65 the structure changes from orthorhombic to tetragonal symmetry. For example, the characteristic splitting of ͑020͒ and ͑200͒, ͑213͒ however, the room-temperature resistivity of the former is smaller than the latter by over three orders of magnitude. Although the transition is not complete for xϭ0.65, due to a low superconducting volume fraction, the SQUID measurements show a weak transition ͑Fig. 5͒. As can be seen from the figure, the superconducting volume fraction increases with decreasing Pr content in the samples. A remarkable feature of the YPrSCO system is that T c can be preserved up to a concentration of xϭ0.65 compared to xϭ0.55 for YPrBCO system. The high x cr value in YPrSCO could be due to a much reduced overlap of the Pr(4 f ) orbital with the CuO 2 conduction band, Cu(3d x 2 Ϫy 2) -O(2p), which may be attributed to the lesser buckling of Cu͑2͒-O bond. It is well supported by our preliminary neutron-diffraction study 23 that the observed Cu-O bond distances in a Sr-based system ͓Cu͑2͒-O͑2͒ϭ1.918 Å and Cu͑2͒-O͑4͒ϭ2.206 Å͔ is relatively much shorter than the Ba-based ͓Cu͑2͒-O͑2͒ϭ1.958 Å and Cu͑2͒-O͑4͒ϭ2.306 Å͔ 123 phases. 26 The large reduction in bond lengths can cause less buckling of Cu-O bonds and makes the CuO 2 conduction plane more planar and, hence, the reduction in the orbital overlaps. Figure 6 depicts the Re(4 f ) photoelectron spectra of YPrSCO. The Re binding energies, for all the samples, are centered around 45.1 eV corresponding to the hexavalent ͑6ϩ͒ state. [27] [28] [29] This is in excellent agreement with the excess oxygen ͑Ͼ7.0͒, as deduced from neutron-diffraction studies; 23 however, the increase of Pr concentration in the phase does alter the spectra significantly. That is, a broadening is actually taking place at higher Pr content ͑xу0.65͒. Deconvolution of spectra indicates the presence of both hexavalent and heptavalent ͑7ϩ͒ Re, and that the latter appears at 46.5 eV. [27] [28] [29] This is further supported by the O(1s) levels ͑the spectra are not given here due to the complication involved in resolving the various species͒ which show an additional feature characteristic of heptavalent Re ͑ϳ535.6 eV͒. 29 30 On this basis it may be argued that Pr would also be in trivalent state in YPrSCO/YPrBCO. These findings are well supported by the diffraction results wherein an increase in the lattice parameter which is in accordance with the structural correlations. Hence, it may be concluded that the depression of T c by Pr, in general, can be of trivalent origin in YPrBCO/ YPrSCO systems.
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